Depolarizing influences regulate somatostatin synthesis and processing in cultured cerebral cortical cells.
There is increasing evidence that persistent depolarization plays a critical role not only in excitation-secretion coupling, but also in the mechanisms linking excitation of neuronal cells to long-term adaptative changes in biosynthesis of neuropeptides. Somatostatin (SRIF) release and synthesis are affected by numerous agents, such as high concentrations of potassium that cause depolarization of cellular membrane. In the present work, we tried to determine whether prolonged exposure to veratridine (VTD) regulates SRIF synthesis. We found that exposure to VTD (100 microM) resulted in the stimulation of total (cell content + media) immunoreactive SRIF (IR-SRIF). This effect was calcium- and sodium-dependent, since it was prevented when verapamil (VPM) 20 microM or tetrodotoxin (TTX) 1 microM were added simultaneously with VTD. Cerebral cortical cells were exposed to high potassium concentrations, and the nature of the IR-SRIF was characterized by high-pressure liquid chromatography (HPLC) or gel filtration. It was evident that chronic exposure to high potassium concentrations modified the elution profile of medium IR-SRIF on HPLC and gel filtration, causing an increase in somatostatin-28 (S-28) and a decrease in somatostatin-14 (S-14). The results indicate that chronic exposure to VTD or high potassium concentration increases immunoreactive somatostatin and augments synthesis of its high-molecular-weight forms. This suggests that chronic membrane depolarization activating sodium and calcium channels initiates the entry of calcium ions, which triggers somatostatin release and causes a depletion of its intracellular stores. The stimulation of somatostatin secretion could be coupled to synthesis of the peptide.